Structure and function of the human Na+/H+ exchanger isoform 1.
Sodium proton exchangers (NHEs) constitute a large family of polytopic membrane protein transporters found in organisms across all domains of life. They are responsible for the exchange of protons for sodium ions. In archaea, bacteria, yeast and plants they provide increased salt tolerance by removing sodium in exchanger for extracellular protons. In humans they have a host of physiological functions, the most prominent of which is removal of intracellular protons in exchange for extracellular sodium. Human NHE is also involved in heart disease, cell growth and in cell differentiation. NHE's physiological roles and the intriguing pathological consequences of their actions, make them a very important target of structural and functional studies. There are nine isoforms identified to date in humans. This review provides a brief overview of the human NHE's physiological and pathological roles and cellular/tissue distribution, with special attention to the exemplar member NHE1. A summary of our knowledge to date of the structure and function of NHE1 is included focusing on a discussion of the recent discrepancies reported on the topology of NHE1. Finally we discuss a newly discovered relative of the NHE1 isoform, the Na(+)/Li(+) exchanger, focusing on its predicted topology and its potential roles in disease.